WE CLAIM : 

1. W multipath- combining subsystem for use with a soread- 
spectrum receiver for receiving a spread- spectrum signal 
arriving at\ different times from a plurality of paths, with the 
spread- specarum signal having a plurality of packets with each 
packet having a header followed by a data portion, with the 
header including a header- chip- sequence signal, and with the 
data portion including a data- symbol -sequence signal, with each 
data symbol of the data- symbol -sequence signal spread- spectrum 
processed by a data- chip- sequence signal, said rrtultipath- 
combining subsystem comprising: 

matchedA filter means, coupled to said spread- spectrum 
receiver, having a\first impulse response matched to the header- 
chip- sequence signal of the header embedded in the spread - 
spectrum signal, fori detecting, within a packet and for each 
path of the spread- sAectrum signal, each match of the header- 
chip- sequence signal with the first impulse response, with a 
time difference between receiving each path of the spread- 
spectrum signal greater\ than a time of each chip of the header- 
chip- sequence signal and\ greater than a time of each chip of the 
data- chip- sequence signaly and for outputting, responsive to a 
detected match having a correspondence between the header- chip - 
sequence signal and the first impulse response above a header 
threshold, a header detection signal having a header amplitude 
and a respective chip locations 
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leader -memory means, coupled to said matched- filter 
means, for Woring the header amplitude of each header-detection 
signal and ttt^ respective chip location of each header-detection 
signal; 

said matched- filter means having a second impulse 
response matched t\> the data- chip- sequence signal of the data 
portion embedded in\tke spread- spectrum signal, for detecting, 
at the respective chi>p location of each header-detection signal 
for each path, each match of the data- chip- sequence signal with 
the second impulse response, and for output ting, responsive to 
each detected match, a data- detect ion signal having a data 
ampl i tude ; and 

combining means, Coupled to said header-memory means 
and to said matched- filter me\ns, for multiplying the header 
amplitude of each header- detection signal by the data amplitude 
of each data -detection signal atNeach corresponding chip 
location, respectively, thereby generating a plurality of 
weighted elements for each data symbol within the data portion, 
and for combining the plurality of weighted elements of a 
respective data symbol as a sum signal \of the respective data 
symbol 
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2. Yhe multipath- combining subsystem as set forth in 
claim l wherein said combining means includes: 

product means for multiplying, for each data symbol, 
the header amplitude of each header-detection signal by the data 
amplitude of each iteta-detection signal, at each corresponding 
chip location, respectively, thereby generating a plurality of 
weighted elements for aach data symbol of the data- symbol - 
sequence signal; 

a combiner memorjc for storing the plurality of 
weighted elements; and 

adding means for adding each weighted element of the 
plurality of weighted elements fdr each data symbol to generate 
the sum signal of the respective data symbol. 


3. The multipath- combining subsystem as set forth in 
claim 1 further including: 

a header-pattern generator, responsive to the header- 
detection signal, for generating a header pattern; and 

said matched- filter means, responsive to the header 
pattern, for detecting each match of the data- chip -sequence 
signal with the second impulse response. 
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ae multipath- combining subsystem as set forth in 
claim 3 wherein said combining means includes: 

product means for multiplying the header amplitude of 
each header-detection signal by the data amplitude of each data- 
detection signal, >at each corresponding chip location, 
respectively, thereby generating a plurality of weighted 
elements for each datk symbol of the data- symbol -sequence 
signal; 

a combiner memVry for storing the plurality of 
weighted elements; and 

adding means for Adding each weighted element of the 
plurality of weighted elementk for each data symbol to generate 
the sum signal of the respectivk data symbol. 
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5. The multipath- combining subsystem as set forth in 
claim l further including a demodulator, coupled to said 
combining means, for detecting data from the sum signal. 

6. The multipath- combining subsystem as set forth in 
claim l further including: 

a header- timing circuit for detecting, from a 
plurality of header-detection signals, a strongest header- 
detection signal and, responsive to the strongest header- 
detection signal, for outputting a packet -start signal; and 

said matched- filter means, responsive to the packet- 
start signal, for changing the first impulse response to the 
second impulse response. 


■32- 


• # 

7. Vrhe multipath- combining subsystem as set forth in 
claim 1 wherein said matched- filter means includes: 

a ^header-matched filter, coupled to said spread- 
spectrum receiver, having the first impulse response matched to 
the header- chite- sequence signal of the header embedded in the 
spread- spectrumXsignal, for detecting, within each packet and 
for each path of \the spread- spectrum signal, each match of the 
header- chip- sequeiice signal with the first impulse response, and 
for output ting, responsive to a detected match having a level of 
correspondence above\the header threshold, the header- detection 
signal having a header amplitude and a respective chip location; 
and \ 

a data -matched filter, having the second impulse 
response matched to the qata- chip- sequence signal of the data 
portion embedded in the spread- spectrum signal, for detecting, 
at the respective chip location of each header- detection signal 
for each path, each match of\the data -chip -sequence signal with 
the second impulse response, a!sad for outputting, responsive to 
each detected match, the data . amplitude of the data -detection 
signal. \ 
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8. Trhe multipath- combining subsystem as set forth in 
claim 1 wherein said matched- filter means includes: 

a \proqrammable- matched filter, coupled to said spread - 
spectrum receiver, having the first impulse response initially 
matched to thte header- chip- sequence signal of the header 
embedded in th£ spread- spectrum signal, for detecting, within 
each packet axiA f or each path of the spread- spectrum signal, 
each match of tlie header- chip- sequence signal with the first 
impulse responses and for outputting, responsive to a detected 
match having a levtel of correspondence above the header 
threshold, a headeA detection signal having a header amplitude 
and a respective chrp location; and 

said programmable-matched filter, having the second 
impulse response matched to the data- chip- sequence signal of the 
data portion embedded in the spread- spectrum signal, for 
detecting, at the respective chip location of each header- 
detection signal for each &ath, each match of the data- chip- 
sequence signal with the second impulse response, and for 
outputting, responsive to each detected match, the data 
amplitude of the data-detection signal. 
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9. TlheTBultipath- combining subsystem as set forth in 
claim 7 or 8\ wherein said combining means includes: 

product means. for multiplying the header amplitude of 
each header- defection signal by the data amplitude of each data- 
detection signal\ at each corresponding chip location, 
respectively, thereby generating a plurality of weighted 
elements for each d^ta symbol of the data- symbol -sequence signal 
within each path; 

a combiner memory for storing the plurality of 
weighted elements; and 

adding means f-br adding each weighted element of the 
plurality of weighted elements for each data symbol as the sum 
signal of the respective data symbol . 


LAW OFFICES 

David Newman 

3c ASSOCIATES. P.C. 

CENTENNIAL SQUARE 
PO. 30X 272S 

LA PLATA, MO 20646 
f301) 334-6 I OO 


-35- 




10 


1215 


'"TO 


25 


LAW OFFICES 

David Newman 

3c ASSOCIATES. P.C. 

CENTENNIAL SQUARE 
P O. BOX 2723 

LA PLATA. MO 20646 
(301) 934-6 lOO 


( 

10. A mux tipath- combining subsystem for use with a spread- 
spectrum refceiver for receiving a spread -spectrum signal 
arriving at different times from a plurality of paths, with the 
spread- spectr\im signal having a plurality of packets with each 
packet having k header followed by a data portion, with the 
header including a header- chip- sequence signal, and with the 
data portion including a data- symbol -sequence signal, with each 
data symbol of thte data- symbol -sequence signal spread- spectrum 
processed by a dat)a- chip- sequence signal, said multipath- 
combining subsystem^ comprising: 

a header -iifcatched filter, coupled to said spread- 
spectrum receiver, hiving a first impulse response matched to 
the header- chip- sequence signal of the header embedded in the 
spread- spectrum signalV for detecting, within a packet and for 
each path of the spread- spectrum signal, each match of the 
header- chip -sequence signal with the first impulse response, 
with a time difference between receiving each path of the 
spread- spectrum signal grteater than a time of each chip of the 
header- chip- sequence signed, and greater than a time of each chip 
of the data- chip- sequence sagnal, and for outputting, responsive 
to a detected match having a correspondence between the header- 
chip- sequence signal and the\first impulse response above a 
header threshold, a header defection signal, having a header 
amplitude and a respective chid location; 

a header memory, coup\ed to said header -matched 
filter, for storing the amplitude, and the respective chiD 
location of each header-detection ^signal; 
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symbol -matched filter, having a second impulse 
response matched to the data- chip- sequence signal of the data 
portion embedded in the spread- spectrum signal, for detecting, 
at the respective chip location of each header-detection signal 
for each path, \each match of the data- chip- sequence signal with 
the second impulse response, and for output ting, responsive to 
each detected matqh, a data-detection signal having a data 
amplitude; 

a header- timing circuit, coupled to an output of said 
header-matched filter X for detecting, from a plurality of 
header- detection signalss, a strongest header-detection signal 
and, responsive to the strongest header-detection signal, for 
output ting a packet -start 

product means, coupled to an output of said header- 
matched filter and to an output of said header- timing circuit, 
for multiplying the header amplitude of each header-detection 
signal by the data amplitude of Va.ch data-detection signal at 
each corresponding chip location, ^respectively, thereby 
generating a plurality of weighted Vlements for each data symbol 
of the data -symbol -sequence signal within the data portion of 
the packet; 

adding means, coupled to an output of said product 
means, for adding the plurality of weighted elements for a 
respective data symbol to generate a sum signal of the ' 
respective data symbol; 

a combiner memory, coupled to an ouVput of said adding 
Ofean& , for "storing the " sum aign a^r- 
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a data demodulator, coupled to said combiner memory, 
for detecting data frork the sum signal. 



LAW OFFICES 

DAVID NEWMAN 
& ASSOCIATES. P.C. 

CENTENNIAL SQUARE 
P O. 30X 2728 

LA PLATA. MO 206*6 
(301) 934-61 OO 


-33- 



10 


TO 


25 


LAW OFFICES 

David Newman 

<3c ASSOCIATES. P.C 

CENTENNIAL SQUARE 
P O. 3C-X 2729 

LA PLATA. MO 206*16 
(201) 934-dIOO 



11. A multipath- combining subsystem for use with a spread- 
spectrum receiver for receiving a spread- spectrum signal 
arriving at different times from a plurality of paths, with the 
spread- spectruiij signal having a plurality of packets with each 
packet having a\header followed by a data portion, with the 
header including y header- chip- sequence signal, and with the 
data portion including a data -symbol -sequence signal, with each 
data symbol of the \data- symbol -sequence signal spread- spectrum 
processed by a dataY chip -sequence signal, said multipath- 
combining subsystem comprising: 

a programmctole-matched filter, coupled to said spread- 
spectrum receiver, having a first impulse response matched to 
the header- chip -sequence signal of the header embedded in the 
spread- spectrum signal ,\ for detecting, within a packet and for 
each path of the spread-tepectrum signal, each match of the 
header- chip- sequence signal with the first impulse response, 
with a time difference betVeen receiving each path of the 
spread- spectrum signal greater than a time of each chip of the 
header- chip- sequence signal and greater than a time of each chip 
of the data- chip- sequence signal, and for outputting, responsive 
to each detected match above a deader threshold, a header 
detection signal having a header amplitude and a respective chio 
location; 

a header memory, coupled do said programmable -matched 
filter, for storing the header amplitude and the respective chip 
location of each header-detection signal; 
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header- timing circuit, coupled to an output of said 
programmable-matched filter, for detecting, from a plurality of 
header- detection signals, a strongest header-detection signal 
and, responsive to the strongest header-detection signal, for 
output ting a packet -start signal; 

said programmable -matched filter, responsive to the 
packet- start sigkal, for changing the first impulse response to 
a second impulse response, the second impulse response matched 
to the data- chip- sequence signal of the data portion embedded in 
the spread- spectrum\ signal, for detecting, at the respective 
chip location of eacn header- detection signal for each path, 
each match of the data- chip- sequence signal with the second 
impulse response, and tor outputting, responsive to each 
detected match, a data -detection signal having a data amplitude; 

product means A coupled to an output of said 
programmable -matched filter and to an output of said header- 
timing circuit, for multiplying the header amplitude of each 
header- detection signal by the data amplitude of each data- 
detection signal at each corresponding chip location, 
respectively, thereby generating a plurality of weighted 
elements for each data symbol bf the data -symbol -sequence signal 
within the data portion of the racket; 

adding means, coupled no an output of said product 
means, for adding the plurality on weighted elements for a 
respective data symbol to generate a sum signal of the 
geepe^t-ive-- data symbol-; 
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a combiner memory, coupled to an output of said adding 
means, for storing fthe sum signal; and 

a data demodulator, coupled to said combiner memory, 
for detecting data fromXthe sum signal. 
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12. 


multipath- combining method for use with a spread - 


spectrum receiver for receiving a spread- spectrum signal 
arriving at different times from a plurality of paths, with the 
spread- spectrum^ signal having a plurality of packets with each 
packet having a header followed by a data portion, with the 
header including av header- chip- sequence signal, and with the 
data portion including a data- symbol -sequence signal, with each 
data symbol of the da£a- symbol -sequence signal spread- spectrum 
processed by a data- chip- sequence signal, said multipath - 
combining method comprising the steps of: 

a. detecting A with a first impulse response matched 
to the header -chip -sequence signal of the header embedded in. the 
spread- spectrum signal, witmn a packet and for each path, each 
match of the header- chip- sequence signal with the first impulse 
response, with a time difference between receiving each path of 
the spread- spectrum signal greater than a time of each chip of 
the header- chip- sequence signal; 

b. outputting, in response to each detected match 
above a header threshold, a header-detection signal having a 
header amplitude and a respective chiA location; 

c. storing the header amplitude and the respective 
chip location of each header-detection signal; 

d. detecting, with a second impulse response matched 
to the data- chip- sequence signal embedded in the data portion of 
the spread- spectrum signal, at the respective chip location of 
each header- detection signal for each path, each match of the 
data- chip -sequence signal with the second impuls\ response; 
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e. fc^utputcing, responsive to each detected match, a 
data-detection signal having a data amplitude; 

f . multiplying the header amplitude of each header- 
detection signal with\he data amplitude of each data-detection- 
signal at each corresponding chip location, respectively, 
thereby generating a plurality of weighted elements for each 
data symbol of the data- symbol- sequence signal; and 

g. adding the plurality of weighted elements for a 
respective data symbol as a sum signal of the respective data 
^ symbol. " — - — — — — -^__\ 

13. The multipath- combining method as set forth in claim 
12, wherein the step of (c) storing includes the step of 
buffering a plurality of header-detection signals corresponding 
to the plurality of paths. 

14. The multipath- combining method as set forth in claim 
12 further including the step of generating a header pattern 
responsive to each occurrence of the header- detection signal 
within a frame of the header- chip -sequence signal. 

15. The multipath- combining method as set forth in claim 
12 further including the step of detecting data from the sum 
signal. 
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16. The multipath- combining method as set forth in claim 
12 further including the steps of: 

h. detecting, from a plurality of header-detection 
signals within the packet, a strongest header-detection signal; 

5 and 

i. outputting, responsive to the strongest header- 
detection signal, a packet -start signal. 
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